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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving force 
control device for a front and a rear wheel drive vehicle 
to enable maintenance of an optimum slip state even in 
a low friction road and security of stable running ability. 
SOLUTION: The driving force control device comprises 
a target drive force calculating means 1 1 to calculate a 
target drive force FCMD of a vehicle 2; a motor target 
drive force calculating means 1 1 to calculate a target 
drive force FCMD-MOT of an electric motor 4; an 
engine target drive calculating means 1 1 to calculate a 
target drive force FCMD-ENG of an engine 3 based on 
the target drive force and the motor target drive force; 
a slip deciding means 1 1 to decide the slip state of a 
drive wheel on the engine 3 side based on a difference 
in the number of revolutions between front and rear 
drive wheels and the target differential number of 
revolutions DN-F-R set based on the running state of 
the vehicle 2; and an engine drive force correcting 
means 1 1 to decrease for correction an engine target 
drive force so that the differential number of revolutions is maintained at the target difference 
number of revolutions. 







fa ■ 

v, 










= ■ 

t 










1 

3 







LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An accelerator opening detection means to be the driving force control unit of a ring 
drive car before and after driving one side of the driving wheel of order with an engine and 
driving another side by the electric motor, and to detect accelerator opening, A vehicle speed 
detection means to detect the vehicle speed, and a target driving force calculation means to 
compute the target driving force of said car based on said accelerator opening and vehicle 
speed which were detected, A motor target driving force calculation means to compute the 
target driving force of said electric motor based on said target driving force, An engine target 
driving force calculation means to compute the target driving force of said engine based on said 
target driving force and said motor target driving force, The motorised control means which 
carries out drive control of said electric motor based on said motor target driving force, The 
engine drive control means which carries out drive control of said engine based on said engine 
target driving force, A difference rotational frequency detection means to detect the difference 
rotational frequency between the driving wheels of said order, and a target difference rotational 
frequency setting means to set up a target difference rotational frequency based on the 
parameter showing the run state of said car, A slip judging means to judge the slip condition of 
the driving wheel by the side of said engine based on said detected difference engine speed and 
said target difference engine speed. When judged with the slip being generated in the driving 
wheel by the side of said engine with the slip judging means concerned The driving force control 
unit of a ring drive car before and after characterizing by having the engine drive amendment 
means which carries out reduction amendment of said engine target driving force so that said 
difference engine speed may be maintained to said target difference engine speed. 
[Claim 2] The driving force control unit of a ring drive car before and after [ according to claim 
1 ] characterizing by having further the motorised force amendment means which carries out 
increase amendment of said motor target driving force when judged with the slip being 
generated in the driving wheel by the side of said engine with said slip judging means. 
[Claim 3] It is the driving force control unit of a ring drive car before and after [ according to 
claim 1 ] having further a difference engine-speed variation detection means to detect the 
variation of said difference engine speed and characterizing by said engine drive amendment 
means carrying out reduction amendment of said engine target driving force according to said 
detected difference engine-speed variation. 

[Claim 4] The parameter showing said run state is the driving force control unit of a ring drive 
car before and after [ according to claim 1 ] characterizing by including at least one of road 
surface inclination, a steering angle, the vehicle speed, and the accelerator opening. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving force control unit of the ring drive 
car before and after the type which drives either a front wheel or a rear wheel with an engine, 
and drives another side by the electric motor. 
[0002] 

[Description of the Prior Art] What was indicated by JP,2000-79831 ,A is known as this 
conventional kind of a driving force control unit. An order [ this ] ring drive car is a thing of a 
type which drives a front wheel with an engine and drives a rear wheel by the motor. In this 
control unit, when a front wheel slips in the time of start on low friction ways, such as a snowy 
road, etc., in order to perform that slip control, the driving force of a front wheel is reduced. 
Moreover, when judged with the run state expected that advance of a car is possible from the 
vehicle speed etc., actuation of a motor is forbidden and he is trying to aim at energy saving by 
it during control of such a front-wheel slip. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in this conventional driving force control 
unit, while the driving force as the whole car becomes needy since actuation of a motor is 
forbidden simply and the assistance by it is stopped completely when a car is judged to be the 
former Yukiyoshi ability, it becomes easy to increase a front-wheel slip during front-wheel slip 
control. Moreover, since the car is judging that it is the former Yukiyoshi ability by prediction 
from the vehicle speed at that time etc., there is a problem that the performance traverse 
which could not maintain a front wheel — a front-wheel slip may become excessive — in the 
optimal slip condition, consequently was stabilized according to the actuation situation of a 
subsequent accelerator pedal etc. on the low friction way etc. is not securable. 
[0004] By being made in order to solve such a technical problem, and controlling engine driving 
force appropriately, without stopping the assistance by the electric motor, when the driving 
wheel driven with an engine slips, this invention can maintain a driving wheel in the optimal slip 
condition also on a low friction way, and aims at offering the driving force control unit of a ring 
drive car before and after the stable performance traverse is securable by that cause. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, invention concerning claim 1 of 
this invention the driving wheel of order — on the other hand (it front-wheel-WFL(s) it can set 
in an operation gestalt (the same in the following and this paragraph) — ) An accelerator opening 
detection means to be the driving force control unit of a ring drive car before and after driving 
WFR with an engine 3 and driving another side (rear wheels WRL and WRR) by the electric 
motor 4, and to detect accelerator opening thetaAP (accelerator opening sensor 16), A vehicle 
speed detection means to detect the vehicle speed Vcar (the wheel rotational frequency sensor 
12, ECU1 1), A target driving force calculation means to compute the target driving force FCMD 
of a car 2 based on accelerator opening thetaAP and the vehicle speed Vcar which were 
detected (ECU1 1, step 31 of drawing 3 ), A motor target driving force calculation means to 
compute the target driving force (rear wheel target driving force FCMD_MOT) of an electric 



motor 4 based on the target driving force FCMD (ECU1 1, step 33 of drawing 3 ) f An engine 
target driving force calculation means to compute the target driving force (front-wheel target 
driving force FCMD_ENG) of an engine 3 based on the target driving force FCMD and motor 
target driving force (ECU1 1, step 69 of drawing 12 ), The motorised control means which carries 
out drive control of the electric motor 4 based on motor target driving force (Motor Driver 10), 
The engine drive control means which carries out drive control of the engine 3 based on engine 
target driving force (actuator 24), the driving wheels WFL, WFR, and WRL of order, and the 
difference rotational frequency between WRR(s) (it wheel(s) front rear wheel difference 
rotational frequency N_SPLT_ — ) A difference rotational frequency detection means to detect 
N_SPLT_mot (the wheel rotational frequency sensor 12, the countershaft rotational frequency 
sensor 14, the motor rotational frequency sensor 15, ECU11), A target difference rotational 
frequency setting means to set up a target difference rotational frequency (before [ a target ] 
rear wheel difference rotational frequency DN_F_R) based on the parameter showing the run 
state of a car 2 (ECU1 1, steps 48 and 52 of drawing 6 ), A slip judging means to judge the slip 
condition of the driving wheel by the side of an engine 3 (front wheels WFL and WFR) based on 
the difference engine speed and target difference engine speed which were detected (ECU11, 
steps 51, 55 f and 56 of dr aw ing 6 ), When judged with the slip being generated in the driving 
wheel by the side of an engine 3 with the slip judging means It is characterized by having the 
engine drive amendment means (ECU1 1, step 87 of drawin g 13 ) which carries out reduction 
amendment of the engine target driving force so that a difference engine speed may be 
maintained to a target difference engine speed. 

[0006] While according to the driving force control unit of an order [ this ] ring drive car the 
target driving force of a car is computed and the target driving force of an electric motor is 
computed based on this target driving force based on the accelerator opening and the vehicle 
speed which were detected, based on such target driving force and motor target driving force, 
engine target driving force is computed further. Moreover, while detecting the difference 
rotational frequency between the driving wheels of order, a target difference rotational 
frequency is set up based on the parameter showing the run state of a car. And while judging 
the slip condition of the driving wheel by the side of an engine based on the difference engine 
speed and target difference engine speed which were detected, when it is judged with the slip 
having been generated, reduction amendment of the engine target driving force is carried out so 
that a difference engine speed may be maintained to a target difference engine speed. 
[0007] Thus, while judging whether the driving wheel by the side of an engine has slipped based 
on the actual difference engine speed and target difference engine speed between the driving 
wheels of order according to this invention, an actual difference engine speed is maintained to a 
target difference engine speed by carrying out reduction amendment of the engine drive during 
a slip of the driving wheel by the side of this engine. That is, since engine drive is appropriately 
controlled to maintain the difference engine speed of order to a target difference engine speed, 
without stopping the assistance by the electric motor when the driving wheel by the side of an 
engine slips, also on a low friction way, the performance traverse which could maintain the 
driving wheel by the side of an engine in the optimal slip condition, therefore was stabilized is 
securable. 

[0008] In the driving force control device of claim 1, invention concerning claim 2 is 
characterized by having further the motorised force amendment means (ECU1 1) which carries 
out increase amendment of motor target driving force FCMD_MOT, when judged with the slip 
being generated in the driving wheel by the side of an engine 3 with the slip judging means. 
[0009] According to this configuration, during slip generating of the driving wheel by the side of 
an engine, since increase amendment of the motor target driving force is carried out in parallel 
to reduction amendment of the engine target driving force being carried out, the difference 
rotational frequency of order can be completed as a target difference rotational frequency at an 
early stage. 

[0010] Moreover, invention concerning claim 3 is further equipped with a difference rotational 
frequency variation detection means (ECU1 1 , steps 74 and 75 of drawin g 12 ) to detect the 
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variation (front rear wheel difference rotational frequency variation dEN_F_R) of a difference 
rotational frequency, in the driving force control unit of claim 1, and an engine drive amendment 
means is characterized by carrying out reduction amendment of engine target driving force 
FCMD.ENG according to the detected difference rotational frequency variation. 
[001 1] With this configuration, since reduction amendment of the engine target driving force 
under slip generating is performed according to the difference rotational frequency variation of 
order, the convergency of the difference rotational frequency to a target difference rotational 
frequency can be raised. 

[0012] Furthermore, the parameter with which invention concerning claim 4 expresses a run 
state in the driving force control unit of claim 1 is characterized by including at least one of 
road surface inclination (climb angle SLOPE_ANG), steering angle thetaSTR, the vehicle speed 
Vcar, and the accelerator opening thetaAP. 

[0013] According to this configuration, a target difference rotational frequency can be 
appropriately set up according to the volition of the actual run state of a car, or an operator. 
[0014] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is 
explained, referring to a drawing. Drawin g 1 shows the outline configuration of the ring drive car 
(henceforth a "car") 2 before and after applying the driving force control unit 1 by this 
invention. As shown in this drawing, this car 2 drives the rear wheels WRL and WRR on either 
side by the electric motor (henceforth a "motor") 4 while driving the front wheels WFL and WFR 
on either side with an engine 3. 

[0015] The engine 3 is carried in the anterior part of a car 2 every width, and is connected to 
front wheels WFL and WFR through the automatic transmission 5 which has torque-converter 
5a, and the front differential 6 which has a reduction gear (not shown). 

[0016] The motor 4 is connected to rear wheels WRL and WRR through the rear differential 9 
which has an electromagnetic clutch 8 and a reduction gear (not shown) while connecting with 
the dc-battery 7 which is the driving source. When the motor 4 is driving with the dc-battery 7 
(drive mode) and the electromagnetic clutch 8 is connected, rear wheels WRL and WRR drive 
and a car 2 will be in a four-wheel-drive condition at this time. In addition, the output of a 
motor 4 can be changed into arbitration within the limits of a maximum of 12kW. On the other 
hand, the motor 4 has the function as a generator to generate electricity when the rotation 
drive is carried out by the braking energy of a car 2 (regeneration mode), and to charge the 
generated power (regeneration energy) at a dc-battery 7. The charge residue SOC of this dc- 
battery 7 is computed by ECU11 mentioned later based on the current and electrical-potential- 
difference value of the detected dc-battery 7. 

[0017] The motor 4 is connected to ECU1 1 mentioned later through Motor Driver 10, and a 
setup and driving torque of the change in the drive mode of a motor 4 and regeneration mode 
and the maximum output at the time of drive mode, the amount of regeneration at the time of 
regeneration mode, etc. are controlled by Motor Driver 10 controlled by ECU1 1. Connection and 
cutoff of an electromagnetic clutch 8 are also controlled by controlling supply and a halt of the 
current to the solenoid (not shown) by ECU1 1. 

[0018] The wheel rotational frequency sensor 12 of a magnetic pickup type is formed in front 
wheels WFL and WFR and rear wheels WRL and WRR on either side, respectively, and the pulse 
signal showing each wheel rotational frequency NJIoor line, N_FR, N_RL, and N_RR is outputted 
to ECU11 from these wheel rotational frequency sensors 12, respectively. ECU11 computes 
right-and-left front-wheel rotational frequency average N_Fwheel, right-and-left rear wheel 
rotational frequency average N_Rwheel, the vehicle speed Vcar, etc. from these pulse signals. 
Moreover, the Maine countershaft rotational frequency sensors 14a and 14b of the magnetic 
pickup type which outputs the pulse signal to which the crank angle sensor 13 which outputs 
the crank pulse signal CRK for every predetermined crank angle expresses those several Nm 
rotations and Ncounter with main shaft 5b of an automatic transmission 5 and countershaft (not 
shown) to the crankshaft (not shown) of an engine 3 are formed, respectively, and these signals 
are also outputted to ECU1 1. ECU1 1 computes the velocity ratio e of torque-converter 5a from 



this engine speed NE and several Nm main shaft rotation while computing an engine speed NE 
based on the crank pulse signal CRK (e=Nm/NE). Moreover, the motor engine-speed sensor 15 
by the resolver which outputs the pulse signal which expresses that engine speed Nmot with a 
motor 4 is formed, and this signal is also outputted to ECU1 1. 

[0019] Moreover, the detecting signal to which the detecting signal showing opening 
(accelerator opening) thetaAP which contains ON/OFF of an accelerator pedal 17 from the 
accelerator opening sensor 16 expresses the charge residue SOC of a dc-battery 7 from the 
charge sensor 18 is inputted into ECU11, respectively. The detecting signal to which the 
detecting signal to which the detecting signal to which the detecting signal which expresses 
brake pressure PBR further from the brake pressure sensor 19 attached in the master cylinder 
(not shown) of a brake expresses steering angle thetaSTR of a handle (not shown) from the 
steering angle sensor 20 expresses the shift-lever location POSI of an automatic transmission 5 
from the shift-position sensor 21 expresses the acceleration GF and GR of the wheel of order 
from acceleration sensors 22 and 23 is inputted into ECU11, respectively. 
[0020] The above ECU 1 1 consists of microcomputers (neither is illustrated) which consist of 
RAM, ROM, a CPU, an I/O interface, etc. ECU1 1 computes the target driving force FCMD of a 
car 2, front-wheel target driving force FCMD_ENG, and rear wheel target driving force 
FCMD_MOT based on the result while it detects the run state of a car 2 and judges the control 
mode based on the detecting signal from the various sensors mentioned above. And the opening 
(whenever [ throttle valve-opening ] thetaTH) of a throttle valve 25 is controlled by outputting 
driving signal DBW_TH based on computed front-wheel target driving force FCMD_ENG to the 
DBW-type actuator 24, and the driving force of an engine 3 is controlled by it. Moreover, the 
driving force of a motor 4 is controlled by outputting motor demand torque signal TRQ_MOT 
based on rear wheel target driving force FCMD_MOT to Motor Driver 10. 
[0021] Drawing 2 is a flow chart which shows the Maine flow of the control processing 
performed by ECU11. This program is performed by every predetermined time (for example, 
10ms). By this control processing, it is step 21 ("S21" and illustration.) first, the following — 
being the same — it sets and the condition of a car 2 is detected. While reading the parameter 
signal specifically detected by the various sensors mentioned above and performing 
predetermined operations, such as calculation of the vehicle speed Vcar, and presumption of 
climb angle SLOPE.ANG, based on these, it judges whether a car 2 is in which run state of 
advance, retreat, and a halt. Moreover, based on the vehicle speed pulse signal from each wheel 
rotational frequency sensor 12 etc., as front rear wheel difference rotational frequency 
N_SPLT_Wheel, its target difference rotational frequency DN_F_R, etc. are mentioned later, they 
are computed, and while judging the slip condition of the front wheels WFL and WFR mentioned 
later based on these, calculation of the output characteristics of a motor 4 etc. is performed 
according to the judgment result. 

[0022] Subsequently, the control mode of a car 2 is judged from the shift-lever location POSI of 
an automatic transmission 5 detected at step 21, the ON/OFF condition of an accelerator pedal 
(henceforth "AP") 17, and the run state of a car 2 (step 22). A car 2 is in an advance condition, 
and the control mode is specifically judged to be advance drive mode, when AP17 is ON. A car 
2 is in an advance condition, and when AP17 is OFF, it judges with advance regeneration mode, 
when a car 2 is a idle state, it judges with stop mode, a car 2 is in a retreat condition, and when 
AP17 is ON, and when it is OFF, it judges with retreat drive mode and retreat regeneration 
mode, respectively. 

[0023] Next, according to the control mode judged at step 22, the target driving force FCMD of 
the car 2 whole, front-wheel target driving force FCMD_ENG, and rear wheel target driving force 
FCMD.MOT are computed (step 23). About this, it mentions later. 

[0024] Subsequently, ON/OFF control of an electromagnetic clutch 8 is performed (step 24). It 
is based on the vehicle speed Vcar and the difference engine speed of a motor 4 and rear 
wheels WRL and WRR, and while judging whether an electromagnetic clutch 8 is turned on or 
turned off, specifically based on the judgment result, ON/OFF control of the electromagnetic 
clutch 8 is carried out. 



[0025] Next, based on the ON/OFF condition of rear wheel target driving force FCMD_MOT 
computed at step 23, and the electromagnetic clutch 8 controlled by step 24, demand torque 
TRQ_MOT of a motor 4 is computed (step 25), the driving signal based on this is outputted to 
Motor Driver 10, and the driving force of a motor 4 is controlled. 

[0026] Subsequently, based on front-wheel target driving force FCMD_ENG computed at step 
23, actuator output-value DBW.TH is computed (step 26), the driving signal based on this is 
outputted to an actuator 24, the driving force of an engine 3 is controlled by controlling thetaTH 
whenever [ throttle valve-opening ], and this program is ended. 

[0027] Drawin g 3 shows the driving force calculation subroutine performed at step 23 of drawing 
2 . In this control processing, the target driving force FCMD of the car 2 whole in drive mode 
and regeneration mode is first calculated according to the judged control mode (step 31). 
[0028] The target driving force FCMD at the time of drive mode is computed by searching the 
table showing an example in drawin g 4 according to the detected vehicle speed Vcar and AP 
opening thetaAP. The table value in case AP opening thetaAP is Odeg, 5deg, and 80deg(s) is 
typically shown in drawin g 4 , and the target driving force FCMD is set to it so that it may 
become so small that it is so large that accelerator opening thetaTH is large and the vehicle 
speed Vcar is large. In addition, the table value at the time of AP opening thetaAP=0deg 
expresses Rhine where a shift-lever location is equivalent to D4, and the target driving force 
FCMD is set up as a negative value in this case. 

[0029] Moreover, the target driving force FCMD at the time of regeneration mode is called for 
by count based on the vehicle speed Vcar, its variation, brake pressure PBR, steering angle 
thetaSTR, and the connection condition of an electromagnetic clutch 8. 

[0030] Next, a charge mode demand judging is performed (step 32). While asking for the criteria 
driving force of charge transit according to the vehicle speed Vcar and the charge residue SOC 
of a dc-battery 7, it judges whether generation-of-electrical-energy transit which charges a 
dc-battery 7 should be performed from the relation between this criteria driving force and the 
target driving force FCMD computed at step 31, and when that judgment result is affirmation, 
specifically, let the control mode be charge mode. 

[0031] Subsequently, rear wheel target driving force FCMD_MOT is calculated (step 33). This 
operation is performed according to the control mode according to the control mode (either a 
drive, regeneration, charge and a halt) judged at step 22 and the above-mentioned step 32 of 
draw ing 2 . For example, rear wheel target driving force FCMD_MOT at the time of drive mode 
(at the time of assistance) is computed as follows. First, driving force order ring allocation is 
computed based on the weight distribution (57%: for example, the front-wheel side the rear 
wheel side 43%) and climb angle SLOPE_ANG at the time of a car halt. In addition, wheel engine- 
speed N_floor line of an order ring, N_FR and N_RL, and N_RR are values 0, and this climb angle 
SLOPE_ANG is computed and presumed [ both ] by the degree type (1) by integrating with the 
output of the acceleration sensors 22 and 23 of order, when the brake pedal is operated. 
Climb angle SLOPE.ANG (deg) 

= Order acceleration-sensor integral value / reset-time x180/pi ... (1) 

[0032] Subsequently, rear wheel target driving force FCMD.MOT at the time of drive mode is 
computed by the degree type (2). 

Rear wheel target driving force FCMD.MOT = A part for target driving force FCMD(at time of 
drive) x driving force rear wheel allocation + motor drag ... (2) 

In addition, the amount of motor drag is the rotational resistance of a motor 4. Moreover, when 
computed rear wheel target driving force FCMD.MOT exceeds the upper limit torque which 
becomes settled by the maximum output of a motor 4, rear wheel target driving force 
FCMDJVIOT is set as this upper limit. 

[0033] Next, it progresses to step 34, and after performing predetermined filtering to rear wheel 
target driving force FCMDJVIOT computed at the above-mentioned step 33, in step 35, front- 
wheel target driving force FCMD_ENG is calculated, and this program is ended. Fundamentally, 
this front-wheel target driving force FCMD_ENG is set up as a value which deducted rear wheel 
target driving force FCMDJVIOT from the target driving force FCMD so that it may mention 



later, moreover, when the front-wheel slip is generated, as front-wheel target driving force 
FCMD_ENG is mentioned later, reduction amendment is carried out by feedback control based 
on the front rear wheel difference engine speed of the actual condition, target difference 
engine-speed DN_F_R, etc. 

[0034] Drawin g 5 and drawin g 6 show the judgment subroutine of the front-wheel slip performed 
at step 21 of drawin g 2 . In this control processing, it distinguishes whether the control mode of 
a car 2 is drive mode first (step 41). When this answer is except NO, i.e., drive mode, front- 
wheel slip flag FfrontSLP is set to "0" (step 42), and this program is ended. 
[0035] The answer of said step 41 is calculated in steps 43-46 by searching each table for the 
parameter value for setting up before [ a target ] rear wheel difference engine-speed DN_F_R, 
when YES, i.e., the control mode, is in drive mode. In addition, as mentioned later, target slip 
ratio DRV_Slip_ratio is the basic value of before [ a target ] rear wheel difference rotational 
frequency DN_F_R among such parameter value, and other parameter value is correction factors 
by which multiplication is carried out to target slip ratio DRV_Slip_ratio. 

[0036] First, target slip ratio DRV_Slip_ratio is searched with step 43 according to climb angle 
SLOPE_ANG. Drawin g 7 shows an example of a target slip ratio table, and on this table, target 
slip ratio DRV_Slip_ratio is set up so that a SLOPE.ANG value is large and climb angle 
SLOPE_ANG may become smaller in [ 5 or more degs ] 25 or less deg. Since the weight of a car 
2 joins the rear wheel WRL and WRR side and front wheels WFL and WFR become easy to slide 
on this so that inclination becomes sudden, it is setting target slip ratio DRV_Slip_ratio as a 
smaller value, and is for making a climb easy to control a slip of front wheels WFL and WFR at 
an early stage, and to carry out. 

[0037] Next, the vehicle speed correction factor KVSlip is searched according to the vehicle 
speed Vcar (step 44). D rawin g 8 shows an example of a vehicle speed correction factor table, 
and on this table, the vehicle speed correction factor KVSlip is set as a value 1 .0, when the 
vehicle speed Vcar is more than the predetermined low vehicle speed, and it is set up as such 
less than 1.0 smaller value under with this low vehicle speed that the vehicle speed Vcar is 
small. While controlling a slip by carrying out reduction amendment of before [ a target ] rear 
wheel difference rotational frequency DN_F_R a little at the time of start with the vehicle speed 
Vcar small [ this ], when the vehicle speed Vcar rises, since the car 2 has already moved while 
it is permissible, some slips are for making it not contrary to an operator's volition by 
suspending reduction amendment. 

[0038] Subsequently, steering angle correction factor KSTR_Slip is searched according to 
steering angle thetaSTR (step 45). Drawin g 9 shows an example of a steering angle correction 
factor table, and on this table, steering angle thetaSTR is set as a value 1.0 at the time of a 
value 0, i.e., rectilinear-propagation transit, and in the range to a low rudder angle predetermined 
in steering angle thetaSTR, steering angle correction factor KSTR_Slip is set up so that steering 
angle thetaSTR is large, and it may become a smaller value. If a slip is generated in the 
condition that the wheel is turned, to some slips being permissible, since the lateral force of a 
tire will decrease in rectilinear-propagation transit, this is carrying out reduction amendment of 
before [ a target ] rear wheel difference rotational frequency DN_F_R, and is for securing the 
lateral force of a tire. Moreover, in the range more than a low rudder angle predetermined in 
steering angle thetaSTR, steering angle correction factor KSTR.Slip is set up so that it may 
increase gradually, as it becomes large. Since it is presumed to be the situation of the operator 
not making a road surface gripping a tire by a snowy road etc., but operating the handle greatly 
intentionally rather that such a big steering angle thetaSTR appears, this is for respecting the 
volition. 

[0039] Next, AP opening correction factor KAP_Slip is searched according to AP opening 
thetaAP (step 46). Drawing 10 shows an example of AP opening correction factor table, and on 
this table, AP opening thetaAP is set as a value 1.0 by 20 or less degs, and between 20deg and 
50deg(s), AP opening correction factor KAP.Slip is set as the bigger predetermined value 5 than 
1.0 by 50 or more degs while it is set up so that it may increase gradually as AP opening 
thetaAP becomes large. Since this is presumed that the operator permits the slip intentionally 



when AP opening thetaAP is large, it is carrying out increase amendment of before [ a target ] 
rear wheel difference rotational frequency DN_F_R, and is for respecting the volition. 
[0040] subsequently, the step 47 of drawing 6 — progressing — both right-and-left front-wheel 
rotational frequency average N_Fwheel and right-and-left rear wheel rotational frequency 
average NJRwheel — although — it distinguishes whether it is larger than 1st change-over 
rotational frequency Vn_change1 (an equivalent for for example, vehicle speed 10 km/h). This 
distinction is for switching the parameter used for calculation of the front rear wheel difference 
rotational frequency performed next according to the size of the vehicle speed Vcar to the 
wheel pulse system detected by the wheel rotational frequency sensor 12, and the motor 
rotation pulse system detected by the countershaft rotational frequency sensor 14 and the 
motor rotational frequency sensor 15. These sensors 12, 14, and 15 are all the things of a 
magnetic pickup type, and this is constituted. Since it has the property that a rotational 
frequency is correctly undetectable in a low rotation region, when the vehicle speed Vcar is 
small While using the motor rotation pulse system of high rotation before slowing down, when 
the vehicle speed Vcar is large, it is for raising the calculation precision of a difference 
rotational frequency by using the wheel pulse system of the same input period mutually. In 
addition, when using a motor rotation pulse system, the countershaft rotational frequency 
Ncounter and the motor rotational frequency Nmot are converted into a wheel rotational 
frequency according to each reduction gear ratio. 

[0041] Therefore, the answer of step 47 computes before [ a target ] rear wheel difference 
rotational frequency DN_F_R by the degree type (3) using the parameter value calculated at said 
steps 43-46, while each of YES(s), i.e., N.Fwheel values, and N.Rwheel values uses right-and- 
left rear wheel rotational frequency average N_Rwheel as a rear wheel rotational frequency, 
when larger than 1st change-over rotational frequency Vn_change1. 

DN_F_R = N_Rwheel*(DRV_Slip_ratio+ Slip_ratio_zero) *KVSIip*KSTR_Slip *KAP_Slip ... (3) 
Here, Slip_ratio_zero is the rear wheel slip ratio zero-point correction value for amending this, 
when the diameters of a tire of a front wheel and a rear wheel differ, for example, it is detected 
at the time of start, and is memorized by ECU1 1. 

[0042] Next, before [ a target ] rear wheel difference rotational frequency DN_F_R computed at 
the above-mentioned step 48 distinguishes whether it is below the 1st lower limit DN_F_R_MIN1 
(an equivalent for for example, vehicle speed 1 km/h) (step 49). It progresses to step 51, after, 
holding before [ a target ] rear wheel difference rotational frequency DN_F_R on the other hand 
(step 50) by the thing which set before [ a target ] rear wheel difference rotational frequency 
DN_F_R as 1st lower limit DN_F_R_MIN1 and for which step 50 is skipped at the time of NO, 
when this answer is YES. 

[0043] At this step 51, the deflection (N_SPLT_wheel-DN_F_R) of actual front rear wheel 
difference rotational frequency N_SPLT_wheel and above-mentioned before [ a target ] rear 
wheel difference rotational frequency DN_F_R is computed as a fruit / before [ a target ] rear 
wheel difference rotational frequency deflection EN_F_R, and it progresses to step 56 mentioned 
later. Here, front rear wheel difference rotational frequency N_SPLT_wheel is the difference 
(=N_Fwheel-N_Rwheel) of right-and-left front-wheel rotational frequency average N_Fwheel and 
right-and-left rear wheel rotational frequency average N_Rwheel. 

[0044] On the other hand, the answer of said step 47 performs the same operation as said 
steps 48-51 using a motor rotation pulse system, when either NO, i.e., a N_Fwheel value, or a 
N.Rwheel value is one or less 1st change-over rotational frequency Vn.change. That is, before 
[ a target ] rear wheel difference rotational frequency DN_F_R is computed by replacing with 
right-and-left rear wheel rotational frequency average N_Rwheel as a rear wheel rotational 
frequency in said formula (3), and using the motor rotational frequency Nmot first, (step 52). 
Subsequently, computed before [ a target ] rear wheel difference rotational frequency DN_F_R 
distinguishes whether it is below bigger 2nd lower limit DN_F_R_MIN2 (an equivalent for for 
example, vehicle speed 3 km/h) than said DNJ\R_MIN1 (step 53). 

[0045] When this answer is YES. on the other hand (step 54) at the time of NO, before [ a 
target ] rear wheel difference rotational frequency DN_F_R is held by the thing which set before 



[ a target ] rear wheel difference rotational frequency DN_F_R as 2nd lower limit DN_F_R_MIN2 
and for which step 54 is skipped, subsequently, in step 55, using N_SPLT_mot as a front rear 
wheel difference rotational frequency of the actual condition, deflection (N_SPLT_mot-DN_F_R) 
with above-mentioned before [ a target ] rear wheel difference rotational frequency DN_F_R is 
computed as a fruit / before [ a target ] rear wheel difference rotational frequency deflection 
EN_F_R, and it progresses to step 56. Here, front rear wheel difference rotational frequency 
N_SPLT_mot is the difference (=Ncounter-Nmot) of the countershaft rotational frequency 
Ncounter and the motor rotational frequency Nmot. 

[0046] Subsequently, in step 56, it distinguishes whether the fruit / before [ a target ] rear 
wheel difference rotational frequency deflection EN_F_R computed at said step 51 or step 55 
are less than zero, this answer is YES, EN_F_R<0 [ i.e., ], front-wheel slip flag Fjfront is set to 
"0" (step 57), and this program is ended noting that the front-wheel slip is not generated, when 
the front rear wheel difference rotational frequency (N_SPLT_wheel or N_SPLT_mot) of the 
actual condition is smaller than before [ a target ] rear wheel difference rotational frequency 
DN_F_R. 

[0047] on the other hand, the answer of step 56 is NO, EN_F_R>=0 [ i.e., ], front-wheel slip flag 
F_front is set to "1" (step 58), and this program is ended noting that the front-wheel slip is 
generated, when the front rear wheel difference rotational frequency of the actual condition is 
more than before [ a target ] rear wheel difference rotational frequency DN_F_R. 
[0048] Thus, if generating of a front-wheel slip is detected, while the maximum output of a 
motor 4 will increase from 4kW to 8kW, drive mode in which rear wheels WRL and WRR are 
driven by the motor 4 (assistance) is performed, moreover, based on the front rear wheel 
difference engine speed of the actual condition, before [ a target ] rear wheel difference 
engine-speed DN_F_R, etc., reduction amendment of front-wheel target driving force 
FCMD_ENG is carried out by feedback control so that it may state below. 
[0049] Drawing 1 1 - drawing 13 show the calculation subroutine of front-wheel target driving 
force FCMD_ENG performed at step 35 of drawin g 3 . In this control processing, it distinguishes 
first whether the control mode of a car 2 is regeneration mode or stop mode (step 61). the time 
of this answer being NO — front-wheel target driving force calculated-value FCMD_ENG_cal — 
engine drag part FENG.OFF (4 about D, negative value) — setting up (step 62) — this 
FCMD_ENG_cal value is determined as front-wheel target driving force FCMD_ENG (step 63). 
subsequently, the control gain (FR_TCS gain) used at the time of the feedback control 
mentioned later — P term, I term, D term, and the amount of PID control are reset to a value 0 
(step 64), and this program is specifically ended. 

[0050] On the other hand, when the answer of said step 61 is NO and the control mode is drive 
mode or charge mode, it is in charge mode of them, or no is distinguished (step 65). At the time 
of charge mode, front-wheel target driving force calculated-value FCMD_ENG_cal is computed 
by the degree type (4) using the target driving force FCMD computed, respectively and rear 
wheel target driving force FCMD_MOT at said step 31 and step 33 (step 66). 
FCMD_ENG_cal =FCMD-FCMD_MOT-FENG_OFF ... (4) 

As mentioned above, engine drag part FENG_OFF is used as a subtraction term by the formula 
(4), since it is a negative value in itself, and the part will be added to driving force, subsequently, 
said steps 63 and 64 — the same — this FCMD_ENG_cal value — as front-wheel target driving 
force FCMDJENG — determining (step 67) — FR.TCS gain is reset to a value 0 (step 68), and 
this program is ended. 

[0051] On the other hand, when the answer of said step 65 is NO and the control mode is drive 
mode, front-wheel target driving force FCMD_ENG for the time of drive mode is computed after 
step 69. First, front-wheel target driving force calculated-value FCMD_ENG_cal is computed by 
the formula (4) like said step 67 (step 69). Subsequently, it distinguishes whether front-wheel 
slip flag FJrontSLP is "0" (step 70). When YES, i.e., a front-wheel slip, has not occurred, after 
this answer determines front-wheel target driving force calculated-value FCMD_ENG_cal 
computed at step 69 as front-wheel target driving force FCMDJENG as it is (step 71), it resets 
FR_TCS gain to a value 0 (step 72), and ends this program. Thus, when the front-wheel slip is 



not generated, front-wheel target driving force FCMDJENG at the time of drive mode is 
fundamentally determined as a value which deducted rear wheel target driving force FCMD_MOT 
from the target driving force FCMD. 

[0052] On the other hand, the answer of said step 70 is NO, F_frontSLP-1 [ i.e., ], and when the 
front-wheel slip is generated, front-wheel target driving force FCMD_ENG is computed by PID 
feedback control henceforth [ the following step 73 ]. both [ first, ] right-and-left front-wheel 
rotational frequency average N_Fwheel and right-and-left rear wheel rotational frequency 
average N.Rwheel — although — it distinguishes whether it is larger than bigger 2nd change- 
over rotational frequency Vn_change2 (an equivalent for for example, vehicle speed 1 5 km/h) 
than 1st change-over rotational frequency Vn_change1 used at said step 47 (step 73). Since 
this distinction is the same as distinction of step 47 mentioned above, it is for switching the 
parameter used for calculation of the front rear wheel difference rotational frequency variation 
performed next to a wheel pulse system and a motor rotation pulse system according to the 
size of the vehicle speed Vcar. Moreover, 2nd change-over rotational frequency Vn_change2 is 
set as a bigger value than 1st change-over rotational frequency Vn_change1 for enlarging the 
range more on the relation which computes the variation of a front rear wheel difference 
rotational frequency. 

[0053] Therefore, YES, i.e., a N_Fwheel value, and a N_Rwheel value calculate difference 
dN_SPLT_wheel with a value this time value of front rear wheel difference rotational frequency 
N_SPLT_wheel which each computed at step 51 of drawing 6 using the wheel pulse system 
when larger than 2nd change-over rotational frequency Vn_change2, and last time, and the 
answer of the above-mentioned step 73 sets up this value as front rear wheel difference 
rotational frequency variation dEN_F_R (step 74). On the other hand, when the answer of step 
73 is NO, using a motor rotation pulse system, difference dN_SPLT_mot with a value is 
calculated this time value of front rear wheel difference rotational frequency N_SPLT_mot 
computed at step 55 of drawing 6 , and last time, and this value is set up as front rear wheel 
difference rotational frequency variation dEN_F_R (step 75). 

[0054] Next, the I (integral) term KIFSLP is computed by the degree type (5) using front rear 
wheel difference rotational frequency variation dEN_F_R computed at step 74 or step 75 (step 
76). 

KIFSLP=KIFSLP-dEN_F_R*KIFSLPK ... (5) 

Here, last time [ I term ], KIFSLP of the right-hand side is a value and KIFSLPK is I term 
multiplier. 

[0055] Thus, in this PID feedback control, the I term KIFSLP is computed not based on a fruit / 
before [ a target ] rear wheel difference rotational frequency deflection EN_F_R but based on 
front rear wheel difference rotational frequency variation dEN_F_R. Only when the front-wheel 
slip is generated, this PID feedback control this Namely, if the I term KIFSLP is computed based 
on a fruit / before [ a target ] rear wheel difference rotational frequency deflection EN_F_R 
since it performs only when an actual front rear wheel difference rotational frequency is larger 
than before [ a target ] rear wheel difference rotational frequency DN_F_R Since the front- 
wheel drive force changes rapidly by I term which carried out overgrowth at the time of 
discharge of front-wheel slip control being lost suddenly while the I term KIFSLP increases with 
while and becoming and carrying out overgrowth, it is for avoiding such a situation. Moreover, 
the convergency of feedback control can be raised by computing the I term KIFSLP based on 
front rear wheel difference engine-speed variation dEN_F_R. 

[0056] Next, in steps 77-80, limit processing of the I term KIFSLP computed as mentioned 
above is performed. That is, it distinguishes whether it is larger than the value 0 whose I term 
KIFSLP is the upper limit (step 77), and the I term KIFSLP is set as a value 0 at the time of 
KIFSLPX) (step 78). moreover, when the answer of step 77 is NO, it distinguishes whether the I 
term KIFSLP is smaller than the lower limit KIFSLP LMTL (for example, -300kgf) (step 79), and 
the I term KIFSLP is boiled and set up at the time of KIFSLP<KIFSLPLMTL (step 80). When the 
answer of step 79 is NO (i.e., when it is KIFSLPLMTL<=KIFSLP<=0). the I term KIFSLP is held. 
By the above limit processing, the I term KIFSLP is set up as zero or less value specified by the 



lower limit KIFSLPLMTL 

[0057] Subsequently, it progresses to step 81 and the P (proportionality) term KPFSLP and the 
D (differential) term KDFSLP are computed by the degree type (6) and (7), respectively. 
KPFSLP= -ENF_R*KPFSLPK ... (6) 
KDFSLP=-dEN_F_R*KDFSLPK ... (7) 

Here, KPFSLPK and KDFSLPK are P term multiplier and D term multiplier, respectively. 
Moreover, the amount KFSLPMAIN of PID control is computed by the degree type (8) by adding 
these P terms KPFSLP and the D term KDFSLP, and the I term KIFSLP. 
KFSLPMAIN=KPFSLP+KIFSLP+KDFSLP ... (8) 

[0058] Next, in steps 82-85, limit processing of the amount KFSLPMAIN of PID control 
computed as mentioned above is performed. That is, it distinguishes whether the amount 
KFSLPMAIN of PID control is larger than the value 0 which is that upper limit (step 82), and 
when this answer is YES, the amount KFSLPMAIN of PID control is set as a value 0 (step 83). 
moreover, when the answer of step 82 is NO, KFSLPMAIN<=0 [ i.e., ] The amount KFSLPMAIN 
of PID control It distinguishes whether it is smaller than the value (- 

FCMD_ENG_cal+KFSLPLMT) which added the controlled-variable limiting value KFSLPLMT (for 
example, 150kgf(s)) to front-wheel target driving force calculated-value FCMD_ENG_calx (-1) 
computed at said step 69 (step 84). When small, this value is set up as an amount KFSLPMAIN 
of PID control (step 85). When the answer of step 84 is NO, the amount KFSLPMAIN of PID 
control is held. By the above limit processing, the amount KFSLPMAIN of PID control is set up 
as zero or less value. 

[0059] Subsequently, the amount KFSLPMAIN of PID control computed as mentioned above is 
determined as amount FCMD JENGJTCS of front-wheel target driving force amendments (step 
86). And the value which added this amount FCMD_ENG_TCS of front-wheel target driving force 
amendments to front-wheel target driving force calculated-value FCMD_ENG_cal is determined 
as front-wheel target driving force FCMD_ENG under front-wheel slip (step 87), and this 
program is ended. Since amount FCMD_ENG_TCS of front-wheel target driving force 
amendments is set up as a value 0 or a negative value so that clearly from the old contents of 
data processing, as for front-wheel target driving force FCMD_ENG under front-wheel slip, only 
the part of this value serves as a value by which reduction amendment was carried out to 
front-wheel target driving force calculated-value FCMD_ENG. Moreover, front-wheel target 
driving force FCMD.ENG in this case is set as the value more than the controlled-variable 
limiting value KFSLPLMT. 

[0060] Front-wheel target driving force FCMD_ENG computed as mentioned above is converted 
into actuator output-value DBW_TH according to the vehicle speed Vcar in step 26 of drawin g 2 
by searching the DBW_TH table shown in drawing 14 . And the driving signal based on this is 
outputted to an actuator 24, and the driving force of an engine 3 is controlled by thetaTH being 
controlled whenever [ throttle valve-opening ]. 

[0061] as mentioned above, during a slip of these front wheels WFL and WFR, while judging 
generating of a slip of front wheels WFL and WFR by whether the front rear wheel difference 
rotational frequency of the actual condition is over before [ a target ] rear wheel difference 
rotational frequency DN_F_R according to this operation gestalt, reduction amendment of front- 
wheel target driving force FCMD_ENG is carried out by PID feedback control so that a front 
rear wheel difference rotational frequency may become before [ a target ] rear wheel difference 
rotational frequency DN_F_R. Therefore, since front-wheel target driving force FCMD_ENG can 
be appropriately controlled to maintain a front rear wheel difference rotational frequency to 
target difference rotational frequency DN_F_R when a front wheel slips, also on a low friction 
way, front wheels WFL and WFR can be maintained in the optimal slip condition, and the stable 
performance traverse can be secured. Moreover, since the assistance by the motor 4 is 
performed in parallel to reduction amendment of front-wheel target driving force FCMD.ENG 
when a front-wheel slip is generated, a front rear wheel difference rotational frequency can be 
completed as before [ a target ] rear wheel difference rotational frequency DN_F_R at an early 
stage. 



[0062] Moreover, since this before [ a target ] rear wheel difference rotational frequency 
DN_F_R is determined considering climb angle SLOPE_ANG, steering angle thetaSTR, the vehicle 
speed Vcar, and accelerator opening thetaAP as a parameter, it can set this up appropriately 
according to the actual run state of a car 2, or an operator's volition. Furthermore, in the PID 
feedback control of front-wheel target driving force FCMD_ENG, since the I term KIFSLP is 
computed not based on a fruit / before [ a target ] rear wheel difference rotational frequency 
deflection EN_F_R but based on front rear wheel difference rotational frequency variation 
dEI\LF_R, the convergency of feedback control can be raised. Moreover, while the overgrowth of 
the I term KIFSLP is avoidable, the abrupt change of front- wheel target driving force 
FCMD_ENG at the time of discharge of the front-wheel slip control resulting from the 
overgrowth can be prevented. 

[0063] In addition, this invention can be carried out in various modes, without being limited to 
the explained operation gestalt. For example, although it considers as the clutch which connects 
and intercepts between a motor 4 and rear wheels WRL and WRR and the electromagnetic 
clutch 8 is used with the operation gestalt, a hydraulic multiple disc clutch may be adopted that 
what is necessary is just a controllable clutch about transfer capacity. Moreover, although an 
operation gestalt is the example which applied this invention to the ring drive car before and 
after the type which drives a front wheel with an engine and drives a rear wheel by the motor, 
this invention can be similarly applied not only to this but to the car which carries out the drive 
by the engine and the motor to front rear wheel reverse. 
[0064] 

[Effect of the Invention] As mentioned above, according to the driving force control device of 
this invention order ring drive car, when the driving wheel by the side of an engine slips, since 
reduction amendment is carried out and engine target driving force is controlled appropriately to 
maintain the difference engine speed of order to a target difference engine speed, also on a low 
friction way, the driving wheel by the side of an engine can be maintained in the optimal slip 
condition, and the stable performance traverse can be secured. Moreover, since increase 
amendment of the motor target driving force is carried out in parallel to reduction amendment 
of engine target driving force, the difference rotational frequency of order can be completed as 
a target difference rotational frequency at an early stage. Furthermore, since reduction 
amendment of engine target driving force is performed according to the difference rotational 
frequency variation of order, the convergency of the difference rotational frequency to a target 
difference rotational frequency can be raised. Moreover, since a target difference rotational 
frequency is set up according to the parameter showing the run state containing at least one of 
road surface inclination, a steering angle, the vehicle speed, and the accelerator opening, a 
target rotational frequency can be appropriately set up according to the volition of the actual 
run state of a car, or an operator. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the outline block diagram of a ring drive car before and after applying the 

driving force control unit by 1 operation gestalt of this invention. 

[Drawing 2 ] It is the flow chart which shows the Maine flow of driving force control. 

[ Drawin g 3] It is the flow chart of a driving force calculation subroutine. 

[ Drawin g 4] It is drawing showing an example of a target driving force table. 

[Drawing 5] It is the flow chart of the judgment subroutine of a front-wheel slip. 

[ Drawin g 6] It is the flow chart which shows the remaining part of the judgment subroutine of 

drawin g 5 . 

[ Drawin g 7] It is drawing showing an example of a target slip ratio table. 

[Drawin g 8] It is drawing showing an example of a vehicle speed correction factor table. 

[Drawing 9] It is drawing showing an example of a steering angle correction factor table. 

[ Drawing 10] It is drawing showing an example of AP opening correction factor table. 

[ Drawin g 1 1 ] It is the flow chart of the calculation subroutine of front-wheel target driving 

force. 

[ Draw ing 1 2 ] It is the flow chart which shows the part of a continuation of the calculation 
subroutine of drawin g 1 1 . 

[ Drawin g 13] It is the flow chart which shows the remaining parts of drawin g 1 1 and the 
calculation subroutine of drawing 12 . 

[ Drawing 14 ] It is drawing showing an example of an actuator output-value table. 
[Description of Notations] 

1 Driving Force Control Unit 

2 Car (Order Ring Drive Car) 

3 Engine 

4 Electric Motor 

1 1 ECU (Vehicle Speed Detection Means, Target Driving Force Calculation Means, Motor Target 
Driving Force Calculation Means, Engine Target Driving Force Calculation Means, Difference 
Engine-Speed Detection Means, Target Difference Engine-Speed Setting Means, Slip Judging 
Means, Engine Drive Amendment Means, Motorised Force Amendment Means, Difference 
Engine-Speed Variation Detection Means) 

12 Wheel Rotational Frequency Sensor (Vehicle Speed Detection Means) 

1 4 Countershaft Rotational Frequency Sensor (Difference Rotational Frequency Detection 
Means) 

15 Motor Rotational Frequency Sensor (Difference Rotational Frequency Detection Means) 

16 Accelerator Opening Sensor (Accelerator Opening Detection Means) 
WFL, WFR Front wheel 

WRL, WRR Rear wheel 
thetaAP Accelerator opening 
Vcar Vehicle speed 

SLOPE_ANG Climb angle (road surface inclination) 
thetaSTR Steering angle 



FCMD Target driving force 

FCMD_MOT Rear wheel target driving force (motor target driving force) 
FCMD.ENG Front-wheel target driving force (engine target driving force) 
N_SPLT_wheel Before rear wheel difference rotational frequency (difference rotational 
frequency) 

N_SPLTjmot Before rear wheel difference rotational frequency (difference rotational frequency) 
DN_F_R Before [ a target ] rear wheel difference rotational frequency (target difference 
rotational frequency) 

dEN_F_R Before rear wheel difference rotational frequency variation (difference rotational 
frequency variation) 



[Translation done.] 
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ffih-r«.cii^<. x-yaxDmrnftzmmzmffl-rz 

30 ^<h(Cj;D, i£^S&fC*5^Tfe> iK»$^^«3i7iX U 
[0 0 0 5] 

[gRggSr«ftt-^»fc«6(D^] CCDBW^il^T^fc 

*mw<Dmi£®nz&z>%wt3.. ffi'&<ftmmm<D- 
-jj mmMmiz&iiz («t. *®iz&^xmc) 

WFL. WFR) *X>^>3T^Klb> ffiTj (^iiW 
RL, WRR) ^a ; E-^4Tr®I(lT-5>mf^$m^i(j*: 

40 WKDmmftmmmmx&iT. 7?t;«eAP^ 

6) $!Vc a r S&tHf (*:^[hI 

e&-tr>-y-i2, ecuid %Lmzntz.7>7±.)i 

ig0APfeJ;O:*lVc a r HS^^TW2 0gf 

mmftF cMv&w\arz>mmmmftWiti^®> (ecu 

11, 030^f7^3 1) i, B^KIft^FCMDtC 
*0*^T*m ; e-^4(7)B1ligi!lTJ (^B^iKlft^F 

cmd mot) siftn-r^-^BgigKr/jirm^g: 

(ECU11. i3©Xf7^3 3) t, B^iKift^F 
so CMD*5«fcZ>' ; e-^B1igBi)i-/j{cSo'HTX>v>3CO 




smmm/j (.mmmmmm-jjF cud_eno ^mm 
r^^>zy>smmmtjMih^m (ecu 1 1. 012 
©xt7^6 9) t. ^-^mmmm-jjizm-^^xmn. 

v > 3 zmmmwrzx- > >mmum^ (7?^*. 

X-^2 4) £. ffi'&<Dmm%aWF L. WFR, WR 
L. WRRP B lOTg|el!g#Sc (M^M(Hie^:N_SPLT 

_wh eel. N_S P L T m o t ) £<&aJT-2>MlHl 

teWamm^®. (*«[ei^-fe>-9-i 2, *^7>^->^7 
hlHie»-fe>+t-l 4. ; Er-^[Hl^-tr>lJ- 1 5, ECU 

1 1) t. m&\2<Dfenv<.m$:2k-rrt ; 7 

i£?Tf 3S«M@i|£»!SA£^I3: (ECU1 1. 06OX 
5 2) £. Mf±i$nfcM[HllSSc*5=fc?>*B^ 
^lHie»tc»o*^TX>>?>3(HijK>gE»i^ (hu«WF 
L> WFR) ©XU -y^tt^fU^TSXiJ -y T^J^ 
& (ECU 1 1 . 06 ©Xr7 7'5 1 . 5 5. 5 6) 
£> X'J ■7 7 p fiJ^^S{C c kOX>^>3{fflcDffilii$S(CX 
U -y ^fg^ L T -5 i: «5t £ ttifc <h # fC . MlHiefC & 
S ^Mlelg^CfC^-r -5 J: -5 (CX > v > S Ht!fg®j-/j 
'>ffiIE-r^x>^>ggift73tiIE^g (ECU1 1. HI 
3©X^y:f8 7) Zmt-T^ZZ. £&&'&£-? 

[0006] ^m'&mmm&m<»mmf]mm%kw.\z£. 

Mffi&BWMmfjfimihztL. z. <Dsmmm-j] \z&-3^ 
rmn^-^^Bmmmmmiii^n^t^iz, $<=> 

<Dmmt&mco-m\5\$i ! &$:®iiii-rz> ££>b\z, -^.m<D^n 
wm&m.?/-*; =y * -9 izm-3^x mmm^m^m^.-r 

&o fit. ^tiS^tlfcMlelteSciSSMlHlfeSctcS-^ 
Wi>y >#Jtf>ggKji6l<£>x U -y y^^^^-T^ £ £ 
felC. XU •y7 f ^^UittfiJ^$nfc<h€-tC, Mtslfe 

&z3Mm®&mzm&-?z>j:?izjL>i;>mmmw)-jj 

[0 0 0 7] CC0J;-5(C. *^95tCcfcntf. X>v>#J 
©gM^^X U 7^11^5^*^, Bfr^CDggSftl^F^ 
©^(D^lsltefSci: m»M\E\&mzm-3^Tmi£TZ> £ 
tfctC. CCDX>^>fflCD^Ij!i$feCDX U -y X>>> 

zmmmm&mzmft-rz. -rttto-fe. x>^>ffliicD^ 

BMft*t*'J 7^1/fciaC. iM€-^lCi57yX h 

iglfrr -5 cfc o IZ x > >gg®j ^7>iilW fc ©JflSp $ tf> 
T-, ffiJ^KHC&^Tfc. x>v><BiJ©ggl«&£SiI& 
XU7^Sl:l^-CS. LfcTi^T. ^Lfcifefff*. 

[0008] si*^ 2 tc^^te. gf*^ i ommtj 
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iliW^SlC^T. X 'J -y ^J^#StC<±; 0X>-^> 3 
#1 ©SEffi)^ (C X 'J y ^jj«3B £ U T 1/ > s t mi& £ nfc £ * 
fC. ; E-^e«Sgl!l^FCMD_MOT^ig^:*iiE-r* 

t-^MttattiE^a (ecui i) fcsecflfAT^ 
[0009] cw^tcinti. x>^>«©««iift© 

X'J yT'Mt. X>i?>a*B«i**««^*fiEatl4 

10 It^tfS. 

[0 0 10] fflf*B3«C«*3S9itt, ffl»*^l© 

Eie*aEfl:fidEN_F_R) &#m-r 

SfctB^S (ECU 1 1. 01 2©Xf77'7 4. 7 
5) x>s?>JBtt**iE#Stt. 
nfc«ll*KSc*{tatC«i;TX>^>B*Bft*FCM 
D_E N G ZM'PMIE-? Z Z. £ Sr1#® <hT -5 . 
[0 0 11] CW#}j5KTtt. XU >y^^*IC*5tt^X 

[00 12] W#3l4fc:«Sf69!tt, M$£l 

te. S&S^gB (l«flSLOPE_ANG) . mtfk 9 
STR, *lVc a r £><kZt7 iftDlffl&e APfflM 

[0 0 13] £©fltoK£<fcfttf. BUMlHlfeicSr. *W 

•tZ>Z\ £&-£&%>. 
30 [0 0 14] 

BJWWSU^ifi^^iftHJ-r-S. Hilt #3fi9iK:«fc 
«RMAiH»%IK 1 Silffl UAcnU^«IBi(i*rJ5 (BAT 

~t£vlZ. Z\<Dmm2 tt. fe^CC"B^$iWFL. WFR5 
X >>>> 3 Tiglfrr -5 fefiCiiWRL. W 

RRJfS^ («T r^E-^j t^5) 4-cigsf»-r 

[0 0 15] X>:x>3tt. *Pi2C3Mg5fC«e#t« 
40 «StlT*3 0. h;U^n>A*— 9 5 aS-WT-SBfb^ji 

[0 0 16] ^e-^4tt. ^■COggSjiS-Cfe^/'N'-y^'J 7 

IT. MWRL. WRRIC^Sntl^. ^E-37 4 
*5A*7f'J 7T-mm2t\Ti$K) (IKIft^-K) . Aof 
fiSi7 7-y^8 7J^iSE$tlTt.^-5i:^(C. IKiWR L . W 

so RRtfmmzti, z\(7>£%. mwrtitwmmmvimizti. 




5 

(l§!3H£-F) lc»«&f¥^. 5B«Lfc«* <[§l£x* 

tS#UTIfJ«. C^7f'J7^tiISOCH 

&ECU1 1 tCj:oT©ttl$n^)o 

[0 0 17] ^E— 5^4tt, 0£;/rU 
T, »*TSECUllf:tt«Sftt*D. ^-^4(7) 

KWf»c*w*ia*sa:£H, ecui lTSWsns^ 

[0 0 1 8] &&(0HiiPR|WFL, WFR^cttf&ftWR 

-fc>it 12**6, &*$&[Hl$E$CN_FL, N F R > N 

R L , N_R R SST/^fl WE C U 1 1 tC^n 

fnffi*$n§, Ecunn cneov^uxfiw 

&*nt/«lHieSc¥i^ifiN_Fwh e e 1, fc&gtfft 
[HlgSc¥^ffiN_Rwh e e 1 ^ car 

^it^) ICH ^tlGCOIeiefcNm, N c o u n t e r 

^«-r A o ;i^xfi^^tti^-r^>ss« hf v t? t v -?^<d * < 

> • X<y>?z/*7 M3(Eft-fe>-tf 1 4 a, I4btf, 

*n«pnKttstvri3 0, cn^^m^^s^c. ecu 

ll£tB*£n*. ECU11H ^7>^/^XM 
CRK(C*^l^TX>^>lpieiS:NE*»tB-rSi:i:t) 

m^6, h;i/^n>A— ^5 a(05IflEJteS:3Sttrr -5 

( e =Nm/N E) 0 £fc, ^ 4 ^te-eoDlElfc&N 
mo t &^rt)V7.ms%&\&1l-tZ>\/V)Vrt\Z&Z>=E— 

u 1 1 fctu^^n^o 

[0 0 19] ecui it:H y^ir;i/P^-tr> 

if 1 §frt>T*7±L)\/^?)Vl 7(^ON/OFF^M 

>tt i 8*6/bfu 7(D3fls«assoc«:a-r«uim 
w, -en-enA^sn^o EcuiiM^bC y 

-^EEir>1t 1 9*^y^-+EP BR^-Tfttlilff 
rt*. SH6ftt>U'2 0^6A>K;i/ (HStrf) oolite 

ftfiSTRs«t*afiw, •>7nait>u-2i* 
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bgifll5«y7 hl//H4iPOS I &3J-r«fctH 

m mi*. mmm±. 2 2 , 2 3^e»w«^*«i«)jpis 
igf, GR&a-rtttHfsw, *n-enA*sn*. 

[0 0 2 0] ±g2ECU lite, RAM, ROM, CP 
U*5ct^I /O-f >& — 7 3L — 7>t3iiifrt>te2>-?'1 9 U 

ECU11H ±jfiL/fc«a-fc>U-*^a>|ftffl«^*C* 

T££<ht>tc, ^r<D^M\Z&^X. *H2 4)gaUBMi 
10 AFCMD, Bff»B«JBWl*FCMD_ENG*5cfc«« 
l&B«ffl»!l*FCMD_MOT£Si±JT5o fLT, fit 

ffl LfcflMftBSiBttrt F C MD E N G KStJ< iKSftfS 

^DBW_TH^, DBWjCcDX^olX— 9 2 4tcHi 

£o «ttB«K»*FCMD_MOT«cSt?< ; E 
-^I*hW(I^TRQ_MOT^^-^ K9< A- 
1 0 JCfcB^£>C<hT, ^E— ^4<7)ffil!i*S:S3j|B"rS. 
[0 0 2 1] 1211 ECU 1 lTSgrr $n^)WMI 
20 C0^-f >^P — ?:^1"7 D— 5 Lj V— h-C&£o CCOyn 

^7AH sterna (wuioms) z:tizmfttsn 
z> 0 zmmmmx^^r, xf7^2i ( rs2 u 
tiio ktipIo {c^^x*pj2(7)«^^^ai-r^o 

pm^&mfr&fr* ^nbici^, *avcarof 

fctJ^Sffitft SLOP E_AN G^jt^^Bf^SI* 

-tr>u-i 2fr<b<Dmm/v],xm^u£\zm-2z. mmm 

30 Ml«IKSN_SPLT_Whee 1 -^fl) g«MlH!*to» 
DN_F_R&££^MT£J:5KLT®LaiU Ctlb 
CS^t, ^TStSWFL, WFRCDXU y^li 

[0 0 2 2 ] &^T\ Xf7^2 ltfttBStlfc, SSft 
&XmS<Dzs7 hUA*-{4SPOS I*5cfc^T^-fe;^ 
(«T TAPj <h^o) 1 7 0)ON/OFFttE 
b tXJw#M 2 cD^ff tfcffi^ t> > mm 2 0)*MI^— K Sr 

40 *M2 3&«fflrSlttl8T?*OAP 1 7&ON0)££\Zfc 

1 Z^OFFcotgriCttflfritlel^-Kt^L, *M 

2 jhttJKDiiSJcttffi^e- H ch*iJ^ *S 2 ^ 
»ilttS8T^OAP 1 7^ONC0<h^*3cfc^OFF<Di: 

[0 0 2 3] ^CtC, Xf7^2 2TW^$n«lffll : E- 
KfC^DT, W24#®|«1AFCMD, ft5^@ 
affi!d*FCMD_ENG43 < fc^l6BSS81(l*FCM 
so D_MOTSfStB-rS Uf7^2 3) . cniCO^T 



(5) 
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[0 0 2 4] #i^T\ mm^^yf- 8 (DON/OFF U 

y v ^ 8 £ O N / O F F m W -t Z> o 
[0 0 2 5] **C, Xr7^2 3T*tBU&«»B«K 
ftAFCMD.MOTt, X^'yy2 
^ 7 7f 8 (DON/O F Fttl^So'^T, : &-^4(?) 
Mh;|/^TRQ_MOT^IttlL (Xf7^2 5) , 

[0 0 2 6] Xt7^2 3T*ttiUfcflM&B« 

Bl A F C MD_E N G CS^I/iT> T^^X-^fcB 

)\s#mg.O TH&mW?Z>ZtT*. X>y>3 0ffii* 
[0 0 2 7 ] B3H i20Xf7-/2 3T3lfr£n£ 

^-Hfc*frtS*M2^flc©B«JB»*FCMDS:iSi[ 
©TS (X^^/^3 1) o 
[0 0 2 8] IBt-K^SgllAFCMDH « 

4tc-^J^^-r^-y^^^"r^>c:^{Cci:^T> Sffi 
£ns o EKlcti* APfflg0AP^Odeg, 5de 
g*3cfc^8 Ode gCDtZ&T-^Jm&ttmmiZTjkZ 
tlT&O. BSIBAFCMDH 7^7tJ«0TH 



10 



20 



= 0de g£Od:t(Df-^Hi«, 5^:7 h L^A- Bfc«*« 

FCMDd ftitbtsjisns. 

[0 0 2 9] £Ac, HI^-FRF^BaffiSft^FCMD 
tt, $IVcar, *r<D&itm* 7l/-^EP B R, J* 

[0 0 3 0] #tC, 3te«^B-KS*W3£*^fT-rs (X 
f7^3 2) o mfomiZte, *j£Vc a rSitfAyf 

u KD^mmmsocizmcT. jtmfcnvmmmmjj 

ffll/fcHW»AFCMDtfl)H«*6, /tyfU7t 

So 

[0 0 3 1] ifigiSffij-/jFCMD_MOT 
SrStff-r* Uf7^3 3) . 02©Xr 
7^2 2 4oJ:^_hfSX^>y7 P 3 2 Tffl^Sn&fMfll*-- 
H (Bib. \B\±* ftm&<kZfi&±<D^-?tlfr) \zm*s 

3%) tlSftSLOPE_ANGi;S^^, AWT 
S« &*5, u©ISftSLOPE„ANGH M^I6<Z> 
*®IhI^&N__FL, N_FR*J;tfN_RL, N R 

(i) «faojpa«-t:>*2 
2, 2 3<z)m*&«»'rsrtt<toT»ai -ts^an 

So 



amE*ta«siiie*DN_F_R&£^*tJ#, « 



l«ftSLOPE_ANG (deg) 

= m«*aft*>it«»fii/a»RFiax i 8 o/tc • • • cd 
[0032] mm^— Fmo)'&$fc&WMmjjF cmd_mot^, (2) ickofftB-r*. 
feffismmmij f c md_mo t 

= IM»*FCMD (iEKjPt) x|g®j^^E^+^-^?l#*ro» 

■ • ■ (2) 

ft*5. : e~^^l^'T0»^^-^4(7)[nigsmT^So 
*fc, fftiiSnfc«ieB«B»*FCMD_MOT}&^ 

«HB«KWl*FCMD_MOTJ4CC!)±ISfll^ 

[0 0 3 3] Xf7^3 4l£it3K ±fBXx-^7 P 

3 3TfftBLfc«ttBaiKft*FCMD_MOTJcm3e 

ftl»*FCMD_ENG^«»U, ^D^^A 

^7t^o ^arrsctot;:, ra>flftttBaKjft*Fc 

MD E N Gti, S*«JfCtt, B^iKid^FCMD^^ 

»ilSBlAFCMD_MOT*ll/5l^fcii: IT 



nso 

[0 0 3 4] H5 4oJ:£M*!6 tt, i20Xf7^2 1 T 

So CtDfflflMfiSTtt, **T*M2<7)©Jffll^:- K^ffiift 
^-KTSS^S^SWgiJ-rs (XT7^4 1) o Z.CD 

»J y^yy{fF_i r o n tSLP^ ("0 j (Cirrv hU 
Uf7y4 2) % *yD^7A^H7t^o 
[0 0 3 5] fltjfex^'yy4 KOSUYES, ^Ut)^> 
IWffli^— K^ffift^— K(Z><t#tCtt, Xf7^43-4 



(6) 
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6£*5^T, B«fla«*IMlHHE»DN_F_RS:»^-r 

OD/t^-^fiKa?^ SifXU 7^?DRV S I i 

P_rat ioli B«W««l3lllie»DN_F_R<D 

RV_S l i p_r a t i o $n*«IEffi»T* 

[0 0 3 6] S?\ ISflSLOP 
E_ANGI:Ki;tS8XU7^DRV_S I i P_ 

ratio £«arr*. si 7 amx u y ym^-y 

/$DRV_S 1 i p_r a t ioH ISftSLOP 

E ANG^ 5 d e gJ^_L2 5 d e gJ£TF0>IBfflTtt* 

SLOPE_ANG«j&t*€rW5£\ J; Q/hS < &*«fc 

PS2©Ii*«ftiWRL, WRRfflfJtcSUfeO, Sul&WF 
L > WFR^fi0^t<S5©T, gf7U7^*DR 
V_S 1 i p_r a t i o fe<fc 0/hSfc»CR5£-r*il 

iT, liWFL, wfroxu :y JflJfMU 

[0 0 3 7] $!Vc a r IC«i;T*a*jEflW 

KVS 1 i p^ftKtS Uf7^4 4) o B8H * 

Til, *3S1«]E^lfcKVS 1 ipH MVc a r **0r 

je©fi*aa±«>4:#»ciii. okkjesj-u 

c a r#/hS^*jM9KHU B«i»»l6SI§HE»DN_ 
MVcar^±#bfci^l:H *'>©X»J 

[0 0 3 8]*^T, MUffift^STR^tTakieftW 
EitKSTR^S 1 i pSttK-TS 
5) o H9I1 «*feftiiIE«S^— ^;KD— fiajSr^LT 
, C(7)^-y;UT^> SS£^*iIE^gcKSTR_S 
1 ipll Sftft^STR^fO, f ftfr^ffiit^frPt 

tci±«i. oicsogan, »ieft0STR*«msa)(Ejre 

3£*!>T&3o ^j£^ffiIE{£&K S T R_S 1 i 

D N F R = N R w h e 

S 1 i p rati o z e 



<^*>. ^nn ^(D^ou^um^ne sTR^m 
[o o 3 9] APisge apcjsdtapm 

IE«RKAP_S 1 i p&ttSS-T* Uf7^4 6) . 
HI 0B. APBHft*fiiE«»^-y;K©-«**UTi3 
10 0, ^TfcL ap^«mie«S:kap_s 1 

iplt APmme AP^2 0 d e gHTTBil. 0 
tclg^^n, 20degt50deg(DHTB, APB8 
« 0 A P < ?S^)(c^nTMt^cJ: 3 n 
£i:<h*>{C, 5 0degtt±t?Hl. 0<fc0fc*#&m 
Jt«5fcKffiSftTtr>*. init APHg^AP^ 

3fc«&S2ft*<&T, B«lffl«ttS@eftDN_F_R 

20 [0 0 4 0] EI6C7)X7^^7 P 4 7 tCji^K 

»*lslCS¥«BN_Fwh e e 1 ££tf£«ttfftia« 
t¥Q!N_Rwh e e 1 ©^1"nt>*^ * 1 &&\B\fe 
S5cVn_c h a n g e 1 Okm/hffl 

tlVc a r <D±'MzfcCX, *»0tetHr >+r 1 2T 
30 nte, CtlbCD-tr>+M 2 , 14, 15^ ^Ttihm 

m t }£y^7y^<D^<DxmfSi^nx^T, faiHie^-e 

#iSVc a r **/JnS^«£-K:W:. Mil^n^M 

ivca rtfx&^m&izte* m^zmcA/jmm<om 

£\ #r>>^>"\*:7 hHI^N counter £>J:£Pt 

40 HCfticaff^n*. 

[0 0 4 1] Lf*T, 7f7^4 7(Z)S^YES, 
tftb%N_Fwh e e 1 tt«ttfNJwh ee HI 
tf^fhfe, ^ l««ll§HESVn__c hangelctO 

£g{lN_Rwh e e 1 £ffl^£<h <h 8Ma*7-y :/ 
4 3-4 6T*ftM7^-^Mffl^ ^iC (3) iZ 

ctoTa«m«»aiae»DN_F_R*ij[m-r*. 

e 1 * (DRV_S 1 i p__r a t i o + 
ro) *KVS 1 ip*KSTR_Sl ip 




(7) 
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* KAP__S lip - • • (3) 
S l i p_r a t i o__z e r ote, rft$m£'& 

tB^n, ECU 1 1 lcEffiSnT^£fc0>T&£. 

[0 0 4 2] &\Z. ±B3X5 L y^ r 4 8T?»aiUfcB«m 
««HIhIIESDN_F_RA^ fOSl.TIEtDN^F 
R M I N 1 (flAtf$Slkm/hfflS) fllTtft 

CD<hirKte, BSfl»«*ft«li«E»DN_F_RS»lT 10 

ElDN F R M INI fCSx^"3~^> (Xf>^5 

0) -7j\ NO0)ttl;ttXf 7^5 osx + ^yts 
Zt-C\ B«W«*iSilElte«[DN_F_RS:«»Lfc 
Xf7^5 1 KHif. 

[0 0 4 3] ^X^t/S lTfcL S^CDru^SHI 
C»N_SPLT_wh e e 1 <hJtBS«J»«<&IS|lME 

$CDN_F_R<h(7)<!M (N_S P L T w h e e 1 - 

D N F R) ^/@ftg«i|pl€ft®iEN_ 

F L/T^tti 8Smfy^5 6 JC}fitr e C 

CT, mf^«MlEl^N_SPLT_wh e e ltt, & 20 
*fmf«[El^m¥i^ffiN_Fwh e e 1 
¥i^fBN_Rwh e e 1 (=N_Fwh e e 1 - 

N R wh eel) T*$>2><> 

[0 0 4 4] —-Jj\ Mm7sTy74 7<D&tfNO. "?& 
t>^N_Fwh e e 1 ISfcfJN„Rwh e e I ffiflH* 
Ttlfrtfm l^lHlKiSVn_c h a n g e 1JBTF(0£ 

tf:fi, ^-pmwwTsm&m^T* 8312x5^:/ 4 

8-5 1 ^HftttiRffSfTS. T^^, 
(3) IC*5^T, «(ftl3lE*fcUT, fefiftttEHEftT 
i^fflN_Rwh e e 1 {Cft^T^— *@<E»Nmo t £ 30 
ffl^:tl;J;oT, B«<ffl»*6J£lirtEftDN_F_R 

««IMlHie»DN_F_R^ MIBDN F R M I 

N 1 ck 0 t)*S6S 2 TKID N_F_R_M I N2 

(Mtf$S3km/hffli) OTTS5^5^^WJ 
f £ (XT7-/5 3) o 

[0 0 4 5] ei(Z)«*tYES<Z)i:#tc:tt> BflHtttlfttt 
[Eie^:DN_F_R^:^2TEBfaDN_F„R_M I N 
2fCH£5tT£ Ut7^5 4) — J5n NO<£><h#t;:teX 

Tv *IR<DH9«ttMlHieSi:LTN_SPLT_mo t 
±BBB«Bff««SllHllR»DN_F_Rfc<DfflS 

(N SPLT mo t — DN F R) 

M^»MlHie^Cii^EN_F_R(hbTS:taL, Xf7 
y5 6»CJttr. CCT, f»«l&SI§MERN_SPLT_ 
motll *C7>^yt7hleIgSNcounteri 
t-^dlgSNmo t £<Dm (=Ncounter-N 

F C MD E N G c a 1 

= F C MD — F CMD MOT - 




^2 0 0 2 - 3 0 9 5 2 
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mo t ) 

[0 0 4 6] &\,*T\ X^yZfS 6KfiHT. mifBXx 
1 ^MXf7^5 5 7f#tHLfcH/a«M«*l 
S6Ete*fliJ6EN_F_R*«0*«T»*^5^t*!l»J 
T^o :©**«YES, T&Jb"5EN_F_R<0T& 
ot, ^IR0Rmtt£[S£R (N_SPLT_whee 
1 ifcllN_SPLT_mo t) fttg«ffi&li£lHlER 
DN_F_R±f3t>/jNa^t#JCtt, WftXU vrftim 
tLTIr^ibt, iiXU7^77^F_f ron 
t* r 0 J fctyhL (Xt7^5 7) , *^D^7A 

[0 0 4 7] -7&\ Xfy^5 6(DS*«NO. -Tfcto^ 
EN_F_R^0T**oT, £K<0i)mfft££[5l£R*tB 
«B9»i»MliIC»DN_F_Ret±<Oi#JC»4, flMftX 

fronts r l j Jc-fey M (Xt^;/5 8) , *:/ 

[0 0 4 8] ^©.tiJcMiixuyycoss^^Hisn 
£<h* ^— ^4<£S*tt5>W*4 kWft*g> 8 kWI:«*S 

n^tifcfc:, ^E — ^4JCJ:0«*|WRL, WRRM 

n (7yxh) -r^Bft^— K^iiffsns. a 
%K^M«iisiacR&s«in«iixiEi6ftDN_ 

IE2*l£o 

[0 0 4 9] 01 1 —0 1 3 tt, i3(^)Xf7^3 5T 
^fT$n^M^@^16^FCMD_ENG(7)Sai1t7 r 

»J-r* Ut7^6 1) o ^©SjJJNOCtflCtt, itu 
«BgS»*lt»IFCMD_ENG_c a 1 X> 
y>^lff0»FENG_OFF (D4ffli, ftfit) (C 
K^-TS (Xf7^6 2) ££t>^ :OFCMD„E 
NG_c a 1 filS:B9tftsai8Sft*FCMD_ENGt L 

? $fjta?p$tcffl ^ snsftw^ > ( f r t c s 

y-r» , ft*«jcttp«, is, dim(/p 1 Dfaj 

#PK£:* ffiOtcUiryhb Uf77 r 6 4) . *:/n^ 
[0 0 5 0] WIBX^^y6 l^NO, "Tfc 

7^6 5) o ^m^E-K^t^fdtt, MtBx^^ya 1 
feWXT77'3 3T^nftlSlillfc@(iWjFC 
MD, iSliffitAFCMD^MOT^^, ^ 

(4) tC^oT, WUIMftAfUMFCMD^EN 
G_c a 1 S^ffiT* Ur77 r 6 6) . 

FEN G O F F - • - (4) 
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mmLtctk^lZ, I>y>?ltf0»FENG_OFF 

wawi4fltT*5ut4^, s (4) Tffinm 

CKDFCMD EN G c a I ft^SIIIi^FC 

MD_ENGtLTft£T5 (Xf7^6 7) £ £ 

ic, FR_Tcsy-r >*ffioic'j-fe^ hi (x^^y 

6 8) , *yn^7A^7t^)o 
[0 0 5 1 ] -~Jj\ mZ7sTy76 5©S#NO, 
^^DifJM^- KtWBWi^E- KT** Xf7^ 10 

CMD_ENG^It«no $i\ fluSBX^>yy6 7 t 
HflL MiB*Il*tt*lFCMD_ENG_c a l 
5C (4) l:«totiait§ Uf7^6 9) o 
mfl&XU 7^77^F_f r o n t S LPrt* TOj 
T**^5^*W»J"r* (Xf7^7 0) o C1C0«F^Y 
ES, 1"^HfiiX»J7^MlT^^t^(I 
tt, Xf7^6 9TSliilfcStt»H[BiMSlFC 

MD E N G c a l £:> ^(D^ SnMftBfifffiSfj* F C 

MD_ENGtLTft£lfc i7,"rv^l D FR 20 
_TCSy-f >^fit0{CUir^ M (Xf7^7 2) , 

CMD_ENGI1 BSBftAFCMD*^ 
ii@»AFCMD_MOT^il?|^dli:lT 

[0 0 5 2 ] — BUfBXT-^y? 
^F_f rontSLP=l TSoL iiX'J y ^ 
a*38£LTt/>£<h£t;:ra, *©Xr7^7 3KllT> iff 
i§»*FCMD_ENG^, PID7^~KA'7 30 

KIFSLP=KIFSLP-dEN 
CdT% ^52© K I FSLPttUSWEHB, KIFSL 

[0055] ^icdp i D7>r- K/t^ftd 

WTtt. I«KIFSLP^ 

«SEN_F_R-Cttfc<* flJ«(ftSlHlte»*fl:ficlE 
N_F_R£S^TfftBSn£>. Ctltt, COOP I D 
7^-FA'7^ Mflltf . mfl^X U y y *«3E * IT^§« 

(HlfeS5:DN_F_R c fcO : b^:#^^tcc7)^, Hff^n 

a-ct^s. isk 1 FSLP^^/auMmiSMiHie 

»<SMEN_F_R(cSca>T»fflT££, ISKIF 

x "j y ^iw»©»»^c suss l*: i m^mzm < a 

KIFSLP^, ffif««ISiae»«fl:SdEN_F_R 



N F w h e e 1 &&tf&ft'&ffifflfc$ti¥-t%mN_Rw 

heel C7H>-fflt)^\ nulBX^^7 p 4 7Tffl^l 
«HftHI<EftVn_c h a n g e 1 ck 9 fc;*:#fca§ 2 «J« 
(Elg»Vn_change2 (09x.tf*ai 1 5 k m/h 

3) o £<Dffl»]fc$&, mfS!ib^X^^7 P 4 7 0WSUi 

ttUCffl^S/l^* — $lVc a r CD^/hUjSi; 

#>CD*>GDT£>3o l2^iIl|fi|cVn_chan 
g e 2^mi««lHieaVn_c hange UOfe^C 

[0 0 5 3] U*T, ±l2X^^y7 3©S*«YE 
S, Tftb%N_Fwh e e l fil*3«fc^N_Rwh e e 

lffi^^-rnfe, g2«KI(Vn_change2 
J:0^l^^CH JMft/WXmSffl^ 0 6(7)X 
7^:/ 5 lT»ffiUfcffiJ««MlHieaN_SPLT_w 
hee I (D^lElffl^nftlHlffi^^MdN^S PLT_wh 
e e I C<DfI*Ha««l^lpWtoft^{badEN_ 
F_RiLTRST5 Ut77 p 7 4) . -~Jj. 7x7 
7^7 3<0^a*NO<D<h#K:tt, ^-^iHlK/t^X^^ffl 
l<\ 06©Xf77 r 5 5TflLmLfcfifr«fftMimte»N_ 
SPLT_mo t (D^mte£Ha0te<ta>SdN_S PL 
T_mot C<0«[*«ra»SliI<6**ib»dE 
N_F_R^LT1^ Uf-7^7 5) 0 

[0 0 5 4] Xf7^7 4SfcliXf7^7 5 7; 

»ffibfcmattSliHE*aft:Sd EN_F_R^fflK 
« (5) CctoTI 5KIFSLP^ffit 
£ (Xf7^7 6) . 

_F_R*K I FSLPK • • • (5) 

[0 0 5 6] fc\Z, Xf77 r 7 7 — 8 0lC*3^T, ±ffi 
(Dcfc-StcSLtBL/i I J®K I FSLP^'J^ 7 hfflaSrfT 
5* -T^to-fe. I I F S L P^<0±E<iT*«»fit 
0cfc0t>*:€r^576^*JgiJL, Wfy^7 7) , KI 
FSLP>0(Dchtl:H ISKI FSLP^flOCl 
(Xf7^7 8) o Xf7^7 7©S^N 

0©t#{Ctt, ISKIFSLP^(0TI8IKIFS 
LPLMTL (0«*_fr;f- 3 0 0 k g f ) cfcOfc/hS^rt* 
S^^*fJS'JL (Xf7^7 9) , KIFSLP<KIF 
SLPLMTL^)(h#(:il I JgK I FSLPS:t3a2^ 
"T* (Xf7^8 0) o Xf7y7 9©S^NOOi 

fftfeSKIFSLPLMTL^KIFSLP^O 
(DtZlZfo, IflKIFSLPSffifttS. K±©'J$ 
7hMIiCJ:0, IIKIFSLPH TRfiKIFS 
L P LMTLT«£Sns 0HT©d i LTKSStl 

[0 0 5 7 ] &t^T, Xf77 r 8 1 iZMfr* P (JtW 
SKPFSLPfect^D («#) SKDFSLP^, # 



(9) 
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5$ (6) (7) T-tft^njfffiT*. 

KPFSLP= — E N F R 

KDFSLP = -dE N F R 

£ZT\ KPFSLPK, KDFSLPKH -tn^n 
P^ffR, D«flMBTT?»*. *5t (8) 

:nb0P5KPF S LPfe±«DflKDFS LP^I 

KFSLPMA I N = KPFSLP + K I FSLP-hKDFSLP 



*KPFSLPK • ■ • (6) 
*KDFSLPK • • • (7) 

JKK I FSLP£flum-r£C<htCcfcoT, PID 
KF S L PMA I N^g^f So 



[0 0 5 8] #ClC, Xf7^8 2-8 SfC&^T. ±ffl 
<7>£?f;iLT^ttiL£:P I DtffllKF S L PMA I N 
5y hfflH*f?3. -T&to-S. PIDMMKFS 
LP MA I N^O±EtT»5I0ct!9 fe**^5 
^feflgrJL Uf7^8 2) % £<0«7&*YES(Bi€ffc: 
tt, P I DMSfiKF S L PMA I N£f!0 \ZWCfetZ> 

Uf7^8 3) o Xf7^8 2©WNO, "T 

ftWKFSLPMAIN^OWt^CIt P I DOT 
IKFSLPMAIN^ fltfEX^^^6 9T»aibfc 
HHi@IffilMSMFCMD_ENG„c a 1 x (- 
1) \ZM'mW®m^¥LF S LPLMT (fllAWflSOk 

g f) ZmWlstzm ( — F C MD E N G c a 1 + K 

FSLPLMT) <fcOfe/h$^S^*Wg'JU Ur7 
^84) , /hS^t#JCtt, COMP I DftSOTSKF 
SLPMAINtLTl^t^) Ur7^8 5) . 
^^8 4©S7&«NO(Z)<h#tC«, PIDIW1KFSL 
PMA I N£«*rT£>. JW-bCD'J *y hMStCctD, P 
IDHillKFSLPMAINU 0 £TFa>fiI£ UTt& 

[0 0 5 9] ±§B0)<fc'3KLTffttilxfcP I D 

MMKFSLPMAINS, AiTttSSHIbAMlEfiF 
CMD_ENG_TCS<hlT^t§ (Xt7"/8 

6) 0 tit, z.<DM$&3^mm/jffiiEmF cmd_e 

n g t c s § mmmmmm fcm d_e n g 

_c a i t»u»bfc«*, M«i^y y^commmmm 

WjFCMD_ENGtUTftfl Ur7y8 7) , 
«6MJ:5C, HU$S@^iBa^ffiiEffiF CMD_EN 

g_tcsii (so i^nftfii<hUTiS^$ns^-e, 

CCOfflco5>^t. tt»X'J7^©idl*KlAFC 
MD_ENGI1 Wt6aaKi*tt»«FCMD_EN 

l»»B8I»AFCMD_ENGtt, MflBIMHaKF 
S L PLMT£t±©il:S£Sn5. 
[0 0 6 0] RJiCO^^^bT^m^n^mf^g^ift 
AFCMD ENGIl i2(?)Xr7y2 6(:^^T, 

tfCfcO* »iiVc a r tClECfcT^^iX-^m^ffi 

DBw_THi:«»$n§o fit, cncsoxii 



• • • (8) 

[0 0 6 1 ] «-L©J;5K:. *^JS»ffitCckntf, BU$fe 
10 WFL, WFR©X'J77 r ©«4S, ^CDnS^MHI 

<EjBc^B«m«i6aiige»cDN_F_RsaATi^^ 

S^fCctoTW^-rS^tfetC, ^(DiftWFL, WF 
R0>xy^:AK ffl»gSIKl&#FCMD_ENG£* 
W^lllHie»^S«W««!i^lHlte*DN_F_RfC^ 
Settle, P I D7^-KA-/^ifiia^J:0«^*iE-r 
So l^bt, MU>j7^Uc%{:, iffiftttS 
iHie^^ @SM(HltefcD N_F_R ^«tJ#T Set -5 JCM 
®@^iga^FCMD_ENG$rig^^OTT : #Sc^ 
ft»*KK;feHT*>, iiWFL, WFR^iM 

MffeXU7^4lfci^f:ft 
ffi«ftgfl(B«i*r F C MD E N G<£M'>SiIE<h&fT L 

ste**B*iw**taiiac*DN_F_R^*«ic^ 

£itS-£^T^So 

[0 0 6 2 ] dO@Hmm»MlHlfemDN_F_ 
Rll ISftSLOPE^ANG, SffiftflSTR, * 
3£Vc a r *5 J:O^T^ir;H8S 0 A P ^ <h b 

£>tC, i(6BSK»*FCMD_ENGfl)PID7>f- 
HAy^WHC*^ I mK I F S LP^ 
flff«!6SliHE*fflSEN_F_RT?tt}i<. 
e»*{tfidEN_F_R»cS^TJWl-rS©T. 7 

I^K I FSLPCDj©/£fi£0j©T^S<hcht> 

^oiajacfitwieHrs, «rt»xuy^ww©«B»Wf 

tc43ttS«frttBSI8ij!l*FCMD_ENG<7)S«3a:^b 
£ BS Jh-T S £ fc # S o 
40 [0 0 6 3] *SSWtt, KWbfc^ffiJBffilclEJfe 

9*JA«, ^SSJgffi"T?tt. ^4(i:«WRL, WRR 

(D?$&mm- mm-? z> z ? y^tisT. mm&^v^s 

««t<, ^Jx.«f*/£iC^1K^^^5 l ^ggfflUTfeJ;^o 
l&KJgfiBtt. lffl«*x>y>-eB»iU fttft^ 

50 IClfflt^ Z. t^nlffiT**. 




(10) 
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[0 0 6 4] 

•y/Lfc*€r(c. ii(i%<z>g|n|£&«3ffi£isie&k:i&& 

IMISftiCDT?. jM»8C*l>Tt>. X>f/>ffliJ05|g 

&mi&-? set sfc. x.>is>&Mmmi)<z> 

ft< it) io£^tr^mtt«£Sr/t7;*— ^fcjfci; 
[Ell] #ffi9I©— ^^IBlCJ:*IM&#fWffll3£S*ai 20 

ffl L&m«iiKn*H«>*iswdeBTft«. 

[03] ^Hj^(lCtti1t7;i/-^><7)7n-?^— hT35 

[0 6] 15©|iJS-y-7'^-5 L >©10©SC»&*t7 
□— ^^r— H-e$>^)„ 30 

[07] iixu y-jmr-zfjio— m&7K-rm-e& 

[0 8] *a*HE«»7 L -^K0-«*3R-rH-C»*. 
[0 9] tSlfeftliiEfiKft^-^KO-OTS^-rH-C* 
•5. 

[010] APMa^IEfRft^-^W-WfcS-rH-C 

[011] m^mmmmtjcoWiii^-^^-^xoya- 
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[012] 01 1 co^tB-y-y^-^x^gs^co^^^ 
[0i 3] 01 i*5cfcrjC0i 2co@ai-y-y;i/-? : ->«)?5 

[014] 7^^iX-^m7jM^-y;i/W-0iJS:^-r 

0-e^-s. 

1 KUANnSB 

2 *m mmmmm-^m) 

3 X>>>> 

4 m^e-* 

11 ecu a&m&mm&, m&mm-j-mm^m, =e 
a. Miate^ai^a. eiiMstegcisse^a. xuv 

E^a. Miei^ic^fkic^tts^a) 

1 2 *$siHifefc-t>-y- (*a*ta#a) 

a) 

1 5 ^-^isie*-tr>-y- (36iae»*ffi#ft) 

1 6 7?-tM$m±:>V <7*-fe;miflEtftlH*»> 
WFL. WFR MIS 
WRL, WRR 

V c a r 

SLOP E AN G ^Jg£j (ftBS«)E) 

0STR «H»6ft 
FCMD @Slg®j7j 

f cmd mot '&mmmmmi) (^-fgmmm 

f cmd e n g mmsmmmtj (.x.>i?>smmn 

/j) 

N_SPLT_whee 1 m'&m^&Wc. (H[3Ik 
ft) 

N_SPLT_mot HM^SMlHiegC (MlElte^C) 
DN_F_R l^ftffm«Mleie» (g£gm£9c) 
d E N F R ffi%ttg|Bl&Sc$fc£ (£lHl£ft£fl: 

ft) 



(11) 



m$2 0 0 2-309 



mi) 



CH2] 



BfFR 

V. 



2 




5a" 
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10 15 



17 16 

-i *=iiL....ftAR VA 

L„Nnk.Ncounter j ^ \^ \ *\ j 



:r; 1 1 troot 



V 1 ^ 



: — s 24 ; : ; | : jjp.ui j r j 

P32pflw_TH,titi if, TS 



12 



N - Fl lj ECU fj 



M_FL 



BFL 



-11 



^9 
12 




VRL 



19 I^STR} 21 22 23 
20 



[0 3] 







_S31 








r 


S32 









I 



*JWt-K »J 



I 



S33 



S34 



S35 



a^ffilb^FCMDCkgf) 



1000 



c 



n«iB«Reii!i^im 




r 











f 




i 


f ^ 
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S23 



S24 



S25 



S26 



C 



I 



END 



[04] 



END 




60 

*&Vcar(kra/h) 




t$f!2 0 0 2 - 3 0 9 5 2 



[0 5] 



C iudge_FR__wheel_sMp J 

| ^ S4I 



1 



NO 



S42 



F frcntSLP«-0 



I 



DRV_Sllp_ratio&& 



^S44 



^S45 



^S46 



APKg*f JE^SCKAP.SI ip&3fc 



[0 7] 
@ BJtW ^DRV_S I i p_rat i o 



0. 20 



10 

Si&fcSLOPE_ANG(deg) 



[0 6] 



DN_F_R«— 

Nmo t* (DRV_SI ip_ratio+SI i p_ratio_zero) 
*KVS[ ip*KSTR_SI ip*KAP_SI ip 



\ DN_F_R^DN_F_R_HIW2 ? j > 



3 



YES 



DN_F_R«-DN_F_R_M I N2 



EN_F_R*-N_SPLT_OOt-DN_F_R 



55 



j^S5 



NO 



.S47 



/ N_Fwheel>Vn_change1 & \ 
\ W_Rwheel>tfn_change> ? / 

| YES ^$48 



DN_F_R«- 

N_Rwheel*(DRV_SI ip_ratio+$l »p_rat io_zero) 
♦KVSI ip»KSTR_SMp*KAP_ SI Ip 

r 



^S49 



r^ < DHJUt^DH_FJU8IN1 ? ^ 

, M 1,550 

| DN_F_R«-PN_F_R_jy [Ml f 



EN_F_R«-N_$PLT_whee I -DN_F_R 



S56 v 



^ ( EN^F_R<0 ? ) ™ 



^SS8 

^1 f / -ontSLP ^ | | F^frontSLP^I 



C EXIT ) 



[08] 



KSMiemKvsiip 



1.0 



[0 9] 
»JfeftteIE<&S[KSTR_Slip 



40 

$&tfcar(km/h) 




200 

Ukffcfa 8 STR (deg) 



(13) 



2002-30952 



[HI 0] 



[Hill] 



APBJKfSIE^S&KAP.Slip 




AP0B&0AP(deg) 



( cal_FCMD_ENG ) 

T S61 
/ Hl^€-K or \N0 



YES 



-r- N I " ' 



$65 



FCUD ENG cal«— FENG OFF 



NO 



I 



S63 



[ FCMP_ENfrt-FCMD_ENC_ca l] 



YES 



>S6B 



FCMD_ENG_cal«- 
FCHD-FCMD HOT-FENG OFF 



FR_TCSr WW 



FCMD_ENG«— FCMD_ENG_ca I 



FRJTCS*' MtiY 



Ml 



<t> 



1 2] 



2. 



^$69 



FCMD_ENG_cal 
FCMD-FCMD JIIOT-F ENG_OF F 



< F,frontSLP=Q ? ^ 



S70 
NO 





YES 


^S71 


FCMD_ENG*-FCMD_ENG_ 


.cal 






| FR_TCS*W>Ufe*h I 


1 ^S72 



^S73 



1 /N_Fwheei>Yn_change2 i \ 
\M_R»rheel>Vn^change2 ?/ 



NO 



I 



YES 



^S75 



dEN_F_R*-dN_$PLT_whee I 
E 1 



d EN_F_R*~ dN_S PLT_no t 



S74 



S77 



KIFSLP«- 

K I FSLP -dEN_FJ?*K I FSLPK 



vS76 



S78 



KIFSLP>0 ? 
|YES 



> 



NO 



KIFSLP«-0 



I ^S79 
1 1_ v un 

K I FSLP<K I FSLPLHTL ?) ^- 
|YES 



S80 



K I FSLP«— K I FSLPLMTL 
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[013] 



1 



V S8I 



KPFSLP* — EN F R*KPFSLPK 
KDFSLP* — dEN_FJ?*KDFSLPK 
KFSLPMA I N«-KPFSLP4K I FSLP+KDFSLP 



KFSLPMA I N>0 ? 



S83 



> 



NO 



YES 



S82 ^KFSLPMA | N< 



,SB4 



KFSLPMA I 



S8S 



(-FCMDJEHG_c a> +KFSLPLMT) ? J 
|TES ~ 



KFSLPMA I H«- 
-FCMD_EMG_ca H-KFSLPLMT 



FC!ttl_ENG_TCS«-KFSLPMA I N 



FCJfi)_ENG«- 

FCMD_EHC_ca I +FCKD_ENG_TCS 



^S86 
S87 



[014] 



EXIT 



* Vcar=120km/h 




1000 

@ *Sf8lfirtFCMD_ENG (kgO 



(72)^b^# rtuj mm 



F^-A(##) 3D043 AA04 AB17 EA03 EA05 EA11 
EA42 EB07 EB13 EE07 EF09 
EF14 EF21 EF24 

3G093 AA03 AA05 AA07 AA16 BA01 
DA06 DBOO DB01 DB02 DB03 
DB05 DB07 DB11 DB17 DB18 
DB19 DB20 DB21 EA09 EBOO 
EC02 FA05 FB01 FB02 

5H115 PA01 PC06 PG04 PI 13 PU01 
PU25 QE14 SE03 SE05 SE06 
TW07 TZ01 



